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[ff^iii] Nzmmt lx. NffloAPod*>of£ 

Men Ant NfflotiiPO 3 *>offEotb P t comiz rj a 
fii-aN x Nflfcet i ®j£§AS SSp fio W 

#A^Sf^X-f •yAO^A^'NfllOAPO^OfBS 

3rl>AP(c»M$A. &AJimm^ v+iPt^XtoV 
-f -y A i: ,. 

^-a^^rax-f >yAo#ffiAAN(iottPo3*>otiP 

>f -VfcJSKSrt.* J: a 5\ IIN» P xiaiM^ 
-f -yAi^lrU 

# !✓ 4* 3 flaog#> & & 0 . * OH 1 Sti J: 3 S 
|±mXmX>f7fK^l $2Sli ( N/m2 ) X 
(N/m2 ) /^nyJfy/X'f-yfK^l 
tta«mXm^j»/fll -fOmfllOAAA— bO 
5 *>C0ff ttOAA A- b f«m» ft^A- hcod 

feOffigOtii^A- b±X"J?%< b 1 1 ^><nn^jm. 

•t&zt tMmxfo <o.mi g(/)fnm«m x mx-r 

•yf-i:. SI3SO-?AlAAOmXmX-f >yA2:tA 312 
SO HiO»5£OX>r -yA^-ALAS^A. 
WAOl$ P i3:p£2m- 1 £3fJt A£ i £!f#fS>: A& 

[ff^Jf 2 ] -£A-?AOmXmXW -yAtA 

/imeMFFtt-th log (m) fflo#R::IM§A 

*A (m/2) log (m) Ic02x2if£tt5; 
k£f#fl£A£IifAJlllBI£ONxNftX-f -yA. 
[11*^13] -fA-fAO (N/m2 ) x (N/m2 ) 
X-AyAt±. 1X2. 2xlifoZM«^nXA'i 
Ja£T$> 4 i fc Sr^M t ASff 3£>S 1 fBttON X N3£X>f 
■y A. 

[11*114] filftoxm^fyfli, 1X21 
ffOlx m/frAtcS^AA 2X1 S?f Om x 1 ~# 
AA£>3r>A AA^fAO (N/m2 ) X ( N/m 2 ) X 
-AyAtA 1x2. 2 x 1 If tO~M^ ? a xys'«)^ 

Ao 

[|f*Jl5 ] ^AAAOmXmX-f -yAfcitXAA^ 
AO (N/m2 ) X (N/m 2 ) x^ -yAJA 2 X 1 & 

itX 1 x 2lf« 2 l/\;K03*o? nxAffi j^Tfe 
fi£A. 

§?3fcJ;tA.B4I/</MA SI 2 gO (N/m) x (M/ 

m) X-f «yf-£?|MU 

IS 5 j; t^'IS 6 K/Wi „ SSS^pXmXfyfSf 
B)ct-|» l It^#1Sti--Sif5l<Jllia«ONxN^X-f -y 



A. 

Cff*Ifl6] N£lE8ci:LT. NfflOAPOd^Ott 
SOAP b Nj|lO|±}PO 3 AOffiff.OffiP b orate n A 
9 is 3 > £ ffi&tt NXN/y/D-y^ > A3tX >f -y A 

-Hl-fAmXpX'f -yf\ (N/m) X (MXm)X-f 
•yf\ fcitA pXmX-AyA£*tJ3fflOK£WU 
m{iNO*!;lCT'$> >A p(± P S2m-l 

2b"A 

#giA 1 X24fcli2X l3fiAt<*oT7lM£A&2 
l^</I^OA£WU 

mrieNxNX-f -yA(A £gBT J 6K;POA£*U 
^Amof^l^AOAJA ^AAAoAA^oAo 
ffitCfcS 1 x2Hfti->TJFM$#l-i> HiOA^A- 
b£AA& t i: ^AOAO^OTTS 1 x 2fS?AC: 
J:oTffM§A&1IlcOttAA-b£*AS ±3(c. 1 
X2*f|: X-oXftMZti. 

^AAAO^ifcb-'x/bOAJA AOAO#H;:*f|EA& 1 

floa^ A- b b -eo AoSt^j£-tS«ifcoA;>] A- 

bk£*U 

AAKJA HI WAb A J; t/IS 2 l^/boriAASrlrA 
Smxp^ >yASr^TU S? 1 1^/bO-eAAAoA 
(A ^OAAA-bA'NflloAPO^offlS%-&AP 
(eK^SA. <eAAAOEijA A- 2P^;l-OAO 
ffiS^rSAtffigg$a. gl2K;POAO#JfcfjA--b 

^ifeati. 5S3Kybfcj;U : 'S?4 K;l-0~^A2r*-r 
S (N/m) X (MXm) X-f 'yASrWU 
O-etL-e'fLOAJi. -^fL-f'fLOffi/jA- h*^4 K/b 

^ffiM5*(:fl$ii, H4K;l-oAo^-ai^ 
A-hJi. ai^gOffiS^SAtcfg^^A, 

SpXmX-j-yf^tL, IS 5 l/^/K^ AA'AO A 

^ A-^fLOai^ A- h ^SS 6 b-^l-OAOfflS^rS 
AtdtM^tu m6K;l-OAO#tii^A-b{A. Nil 

o m p o a *> offi^ & m p § a 4 £ t mm b 

ASNXNX-f -y^- 0 

Cfl*il 7 ] A^SiA -f-AAA 1 »iS!?SI(: 
£->X%fWmt>tL&mmco2x3Z.J yfy/Zny 

til^gJi. -fAAA 1 fflo»«3SHti: ot^'lt 

^A4ffiiS:03X2X-f >y J f-y?-7 r Yl~/?&3?§-&Zb 
*#MtA4ltil<II6EKONXNX-< -y^ 0 

[ ft Ail 8 ] ZJj&b A^goHfc «fc *a bftli 
goraloM Ao 3^-/ a y^SP^fc i it , lfflo 2 
x l X4* -y A£ . £ A (CIS 3 A^ i» 3 >Hr^ffl5TBSaS 
ggSA^: 1 flo lx2X^yft offl^-^o-eA-^A 
s6*, HSo 2 x 2x>f >yAt"B#^i.^ A-I.it 
kA-g>ff*ri6ie«jONxNX-f yf. 

[|fAlf9] ma3T-feO. 
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3*?is 3 y1&&$Mzt3\ l *X. Il«3xix>f7f 

i: . ;W:l3^?y 3 ^-aar-cfflBSSK § 1 M 
co 1 x 3X-f y^fcoffl^^^ft^ftj&x 1^\<r>xA 

[BSS10] AASii, StN/ml^mXpAA 

tf}*a(i. Si5tN/m«OpXm£irtlX-f >y^-£*U 

>f*ai4» SiSpffltf) (N/m) X (N/m) ^fft-XX 
•y^SrWU -Wl-Wltf) (N/m) X (N/m) ^fftX 
>f •y^-CON/mfflCOA^JJis fflS4SmXpA^7 
f-fcSBRSfU fftfilW (N/m) X (N/m) tfrfe 
X-f -y-f^N/mfflWtii^ti. fflP&S p x m&jjXj 

v^zmm^ixh ; t sr#mt-rsi**JS6i5««oNx 

NX-f >y-7% 
[0001] 

LttfflmcN x NflliK^-^fcfcBW S . 

[0002] 

mifcco&m *MM3£*v lv-7ti3V/, *JfW 
^f'AMXttNxNy'nxn^hX'f 7ft*l». i 

N (N-l) fc^A^V^T^^ftS^T'S)^ 
«^a* 1 N^IWtT2^T"ti±-r^f^, NXN^OX 

n*? ix^f ■yf-Ji. N^SV*^fc33»fc*;S 
oTLio, #Rt£. N = 6 4*3 J; 1*1 2 8 
^{£^am8 0 64fcJ;tA'3 2 5 1 2Tft4. 

ZtlX^Z. 
[0003] 



[0004] 

[ MS *■ S * <rfrfk ] *^BH«SS t i mi. 
^^NtrjfiLJt, KNxN^axn^^hx-fv 

(ffiSA) fcj;y7nXh-^TIII§^. 
W^nXA'x^f -yf-flit£i:Jfc<T. iSfci^nxh 

4>flf*5r7B5&"Cl±. 1 x 2tJ it^2 x 1 x-r 7fy/i 
£ i: 5 . SfSJO 2 K;UiA^iS?-?fM L . IS 3 

-frAfc LTJBj£§*LS . #BHi, 1 x 2«^--^Sr 2 

<?) 2 x 2 s^co^e^ua&ffiffl-r^. ittiot. ^ 

3 3 0 0 Offc^Ofc^fLT, *I6 B J!« 
teZtl^ftti £ ^ 4 5 0 OfeiVl 3 5 OOtfel), * 

[00 0 5] ft*a^{C{4. *5l^i4. NMcDAncDd ib 

>- g y Sr^ffi-T § N x N X y/o >y =^ y/^X>f 
>y^(cM-T§« fc^fU. N{4KiS;-C"&^ 0 IOTxnx 
-yf-ti, ( 1 ) Ztl J t'tlNXNffimz£-?XB®,£tl 

hmm.pm<DUA^t , ( 2 ) #/^sraix-f y^# 

A^^Nffl^APOd^Offl^SAP^ScMStL. 

xtim's^-t •y^tfi-^xcnuj^'izmm.zfL&xo 

fc«SK3#i.* i a=5r. SI*Nffl(7)p x i mA)^r B lx-f -y 
f-fcSrW-TS. tzfzL, (4) #W-V«3«<0S*»6 
=5r0. f «SlgfcJ:yB3gl±mxmX^ 7fi>^4 
D , 1^215(4 (N/m 2 ) x (N/m 2 ) yy/n-ydf 
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*mm-& i t #wc#> hi ao**.***. 

tOmXmX-l' 'y^-t. Wi3&CD J ttl ; t'flCOm.XmX4 -y 

fu (6) ^^ J rcDScp(i;pa2m- 1 SriS^. 
[0006] *5|HJ<7)t a 1 r><mmz XUXS. NXN 

yy/O'/^y^x-j -y^(4, NfflcDAP^^tt 
m«AP t NflScoft P« -5 -tbCD&McDlti a t comz a * 

XpX'f -yf\ (N/m) X (MXm) X>f fcj; 

mtiNco^T'S) D s pii:p a 2 m- 1 &ffifz~tmm.T 

( 1 ) AAHL iVtii^St LT«Rit§#il> 1 

X2i^i±2x lx-f vi-y^m^zi^xm^tli) 

6K;^tti.. fcfc'L, < 2 > -tJh/eai^wft 
ifc <fc o-rjBjfisti* i fiioASj^- h Sr^rrs t 

TJKKSfU ( 3 ) mm^^l^/l^TMi. 
m<7)7K^"KlE§ix. Sfc*flW4 lfflcoaj*?K- h fc 

l <;ixfe J: IS 2 K/kO ~ ^ £ * t" S m x P x 
Mzmm^ti. IS2l^;l^7K^#ffi^*°-H;L tp$± 

J: t>'^ 4 l^^UD "^ST^rTS (N/m) X (MX 

m) x^f •y^fe^rO, SI3 Vs;Pco-efL^fLC07f:{i, 

S6KM3*Jft4pXmX'f •yf-^&'A 

IS 6 U ^/UDTfaOffl^ S * tzWtfi £tl. IS 6 l^/KO 
*c?)#ai*^- Mi, Nli^ftP^fflSirSajPlcJS^ 

[0007] AlE^ffi J&^S 



W^SBftifiO 1 x 2fc it>'2 x 1 ^m<^)2 X2f 
[0008] 



*s&»&3r4 3fIcoe*ffifflt-|. £ t tc«fc o TICKS #1. 



.A. 



iS<50lx2i3j;y : '2xl aS^^^StCD 2X2 »^ rss 
£ £ 1 1 i T , £ t A* 

n x h - ^ H i $ «tt*VjN§ v •> i i: t J: t 

[00 09] HI 14. Clos«j££^vtg|3l£;fx£Nx 
("r=5r*?fe*2) SI 0 2C0*Btyny^ti. n = N/ 

mt UnXn^ •y^TftD. A^J (^^^1 ) 
Kl 0 l&JzXfiiij) (^h^m3) &.1 0 3Tl±^tl 
-pn. mX (2m-l)X^ ^^fcitX ( 2 m - 1 ) X 
mXfyfili^]flS s m=2^*^tH2tC^-rj; 
5ts Ml 0 1 — 10 30«R7P7?I1 H 
?o^««t ttfflt* ^ t K i ^>Ti«Sn4 . Mi 
H\ Slg^P7?2 0 1(4. A* I 1*3 it/ 1 2 £0 

202L ai^oi. 02. ^ i 3 co^ix^ix^o 
tS 0 AAll"**ii 1 x2if lt5±V2&* 

A^I2~#*fl 1 X2*f3fcj;yf4j*t 
So UitiO l>t:{42x l»f 5JflL, tii^02*i42 
xl«^-65rWL. t±J^f03>+:(42x 1*^-7 
|) a ^2P51 0 254. mi U^U2 0 4t3±U r ®2W< 

^r6l^^;^~^*^fflv^Tl|Jg$fL. mi. ®2 

^^)2ffl^)l^<;^3t>^l K;K41 X2|R^ (Mz. 
II 02^202, 2 0 4 ) *>6JBJ£$*U ffi2U-^ 
(42 X (M^{4\ B2^2 0 3 i5 it* 2 0 5 ) ^ 

feJIMSft&o 2ffl<50a<5DiB^SB2 0 6tfi^ 

tS, ^^i4B2^$^Tfc»9 „ te^3|S2 0 6tfc^ 

0 1C0 2 x l*^c0^rj^\ H2gl 0 2^ 
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fft^T. 2 xlffi 1 x2S^co*t<0^;fxW±. H 
3 tC^-T i 3^2X2 3R?<!0#— <^*#* i -5 fc, * 
-C02X25S^ (W£ff20 7) -CBSJfti&flX^ 
S„ H 3 «2tkLTV^V |B|t#^&^ Hi CON 
XNX-f -y^C0^2 111 0 2 fc»3 (ifcfi) a 

10 3 c0^cO$S-^gPf t> M 0 3S 5 fl h . tS^ff* 1 i CO «t 
■3ttT«6KS#i4i:, I8*fc l/C»<f»*iSNxN.X>f 

>y , mmmz ?uxv~? wb** 1 & 
o i & itfswjs i o 3comM^mm±. imcoz. o% 

( 0 1 CD 1 0 4& it* 1 0 5 ) CDgB+M Xi&Jgf 

Hit, 3lfflR*JJ:tf(Bi, t*W^nx^ 
JtoofcoJrOfcSSKWtC'hSv^. HI®, i^coffiii. 

VaSli. tvxjmf&nhoizfrftr)^, g§3(c. 

sure. «r commzikMTfo h . 

[0010] ±IScOMT-ii:ft t>ffi*3r%£m = 2 

DXA'K^tftS; J: t J: otf iimwiiya 
■y^SrSPJEU 6 l^/Hor . H4tc. N = 

3 2. m = 4cO^^OV^T. .X'f >y f-flBfcOfB 1 g&T) 
flfj&Xrr 7^3 0 1 £3 J; t>'|g 2 gc0ffl^7'n 7?302 
fcjjrt. mifcJ:t^'m2V-^HimiSSr?FML. £:fx 
feti^iX-T^Xl X ( 2m- 1 ) T^it/mX l7fa5»£>:& 

gS3£J;tf3l4l^Mit&2ia£7IMU i*x£>«i 
Stj|2^corao#3*^XH>'{i, ^gP3 0 5«0M 

iltcfiS-t-S. 2fflcO*cotli; a L*e»saw.& u 

3 04fcr«fcoTl£3S£*rCV^. ;att, H4tC7K§ 
ft£<J: at, -Hx-fixcOmX l7K(i s lo^lxn* 

m 1 ScoXn >y ? 3 0 1 COIS 7 (ftf£) C0mXl7Mi. 
yy?306iltt. 312 KcOlS 7 Xa>y? (H^ 
■f) CO^IOI Xn*fc«SRS*l*. ^*©cOffi 
lXnv?3 0 2cOsfl8c01 XnTfaj;. ijy?307J 
SltT. $18^8/07? (H^-T) COS 1 com 

x l^izmfiz^tih^biz^he -rcoa^ti. ^«om^ 

46. SSlg(£N/m (-T&**>8) fflcO Xt? -y ? £ * 

U #^7^2111- l-r=5rt)*>7fllf0ti}^jSr^rL. 



— ^T. i2gii2m- 1 ^£h%l ) <IC0Xn-y?£ 
3i"U #7''a>y^^'N/m-r^^>8fflcOA71**-rS 
tzbbX'fo h . 

[0011] 3rfc. H4fcfcwc. mx 1tM4. 1 x n 
m=2, 3, 4, 8i3j:f ; 'n = N/m = 4 , 6, 8, 1 

6co^-tco^TH5i>J:VH6^-rJ;atc. 3H*5r 
2 x 2m?c0m><mWf&X'Ztl$:W%Mz.& Z t l,z£ 1 

&Mtt h h . i coffS^:«R)t«i<-x 7 >f ^flWtfc v ^ 

V\ ^tL^'iXm/2fflC03R^-<7) 1 og (m) jlc0^ij*>^ 

Ltztfi-ox, mzi±. zcomm^mmzx-ox. 

21og(m)Mlog(m) tffiM^tl, «^SSS 
2 (m- 1 ) (m/2 ) 1 o g (m) J\b^±>&<, 

ztih, vm) iznLxmL^mmmzti&i% 

<T OWBgTfi 2 OC0® cO^cOffiSfg^f* $■ m fgtCif A $ 

(S^ffilfcli^r^v^TOtt* 1 **. =3r*5, ±IETti. m 

>2c0li^-^O^T. iiacOSWtioT. mXmifSjS, 

^^riHit^xco^-x^^ >m$Lxw.%mix^ 

^3 1 3c0^i? , 9fc#-t2x2ffi)^3 1 1 Srftffl-f-Si 

affi^acofflMe«stt 1 lt . ^-^5 >r vffl 

Rt^itti. ®fIco2gcofe^. -r=5r^t>, X-f-y^- 
WfiJiCOlS 2 a h m 3 a cos fc: t S T (S 1 4 . 
[0012] «r iT#*LTi^a»K(i^^tfSB 

(fully dilated) Itl>|. 0 't^h'h. t'cO 1 X 2 , 2 
xl. 2 x 2 X >f -y fy/XfC ^SS^c0fI-f-«^ft t 

&v*. ioD^^i-^, 2flacom^as 2 x 2* 

^(4. ^-timcofi-^t. 3lfFJB3ett:tcJ:-3TSfe44^: 
^$xco. ^-Mco^oxi — ^^S-jDi.S.r tt=5r 

flfi^T. *H»Jco«-^r. 4Himi. s^c locoSH 
L/^m-f-L^a^^^^*. ^ix^co^axh-^)^ 

[0013] [ 1 . ^n^N-Wfig] SCffim5r*«^. n 
= 2(7)^*Sffico^^axAffjt(i, H7t^-Tj;a 

^4f@cOS^^ ; ft"^-§>» H7 (*4l^4*aw-t<0ffi<0 
Hffi) £0#X-f -y^-«^-(±. ^coig^micoa^coi 

A— 3 2l4fcJi^n^32 2fcSSS 



!(6) 002-191061 (P2 00 2-Ku6 1 



(Dm^mm) i*Ltix2fc±t;2x 1 sh^-hi-? 

I8C, M>N i: LT\ ±"9*SV^fs*t 
■To S850MI1 N=Mfc jg^^fc^ioT. iOA 

s» zcommz. mtc, hi o <?) 3 &7csi*tc: i -> 

15Eii2NM-N-MT"S> 1 3. ^Sii log (N) +1 
og (M) T*4 (#«(iSEftt^O±ff&) . ±IEO 

£>9, fti^nxi — ? #*igv , 

[0014] i ««Ji£«#«Ji!c7'U -y ? Ji. Hi 0 tc^J 

P N = (2m- 1 ) P N/m + : 

[0016] zcnmmmmxhht^ . m^sjiA^ 

ffij&T'n «/ ? k LX~ftj&)?vAJ*ffi&&i£&t h Z 

klZi.~>X, P N =2 (N/m) ( (N/m) - 1 ) , 

= (2m - l)N(2 + 4 H^l) 

[0017] mz^ 3-5S0SS:SVHc^tT. 1x2 

s«i2xix^f vi-yym^z^^x&mzth&eu 

^;H±Slg30 1fML, ;il««ilfillx 
(2m- 1 ) 7fcf3j;t>'mx l**»<f>*4. »3*SJ:t«B 
4K/K4S52©3 0 2£®j£U iil/ii. n = N/ 
mfcLT. 1 XnTfcfcit/nX 1 0 |hJ«C 

skwati » mzmi &<vmwlt$> h . -rxizmm ttzx 

1=?gfl3 0 5 OWOgWfcwRif 5 LfcBSHBSIrt-* £ fc 

3 0 5T5V^®^E$fL^*c7)S-(7)-efL-?-'tL{±. V^JV 
2«mX 1 ftipfc 3 0 8 £ l^/L- 3 CO 1 XnAA*3 0 

mXmlUiifS, £cO«J&<i, locOff-f-L*^i 
£>&Wd»A H6t*t^J:3fc. Iffif* 2 x 2 »^ co 

/> w = (2m-l)A^(24- + log 



~oxmm-&c\kti i x°%&> mfomziz, xumzzn 

il»4i«ffltJ;ttJ:-)t, iJifii(?)mx (2m- 

1 ) A^X-f 7 f (1 £gTCQ=2m (2m-l) -3 
m + 1 HcD»/fc , 2 1 o g ( m ) + 1 t £j£fg 

(2m-l) XmX-f vftfelEOio. LtfUf. *7 

4. *tf>*£\ ^iSKJIttmX ( 2m- 1 ) 
iUV" ( 2m- 1 ) XmX^f •y^^HigtT. IMIJPJB 
TO *ii oSBt SrfffiW tt& i i: $> & . 

0JW%BJ#ii, £c^fH±. m=2tf>*£, HI 1«2 

jHjLSth. ^M^x-f y^- (HID 

^X^>y^- (H9) cDffl^-frSrffifflt"-g.ii:tcj;-? 

T, J: 0A§V"*mcOX^ •y^-^ii-r^^h^-C'^^. 

[0015] [ 2 . — «fKCloflfl!«] H 1 tOClos«)S: 
ti, (N/m) X (N/m) /t3 -y ? 

t , ffi^ 2 -0<T>WkZ ( 2 m - 1 ) X m7'a -y J? &&gk 
f§„ Lfc^-jT, -e^X^CO ( 2m - 1 ) Xm-fU-y 

fcomT&ZQk-t&k. ^m^tm^tih. 

(N/m) Q ( 1 ) 

Q=2m(2m-l)-3m+l tfhfr *) , &3&&*f§»& 



2//, D N = 2(logA^ +logm + 1) 
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